SUMMARY: Paper chromatography was used for studying qualitatively and quantitatively the reducing sugars liberated from sucrose during the synthesis of plysaccharines by certain bacteria. Glucose and fructose were the only sugare detected, varying in amount with the bacteria and w i t h the type of polysaccharide synthesized. The results suggest that both polymerizing and hydrolytic enzymes were present.
CULTURES
The organisms we studied were the following: Leuconostoc mesenteroideg (N.C.T.C. no. 8351) and an enzyme preparation from L. mesenteroides strain B as used by Hehre (1946); Bacillus megutMum (A.C.T.C. strain no. 697); B. p o l p g z a (a strain originally isolated in Prof. Kluvyer's laboratories) (Forsyth & Webley, 1949) ; Rhixobium radicicolum, no. 317; Baciltus cirdum (strain no. 760, B. Krzemieniewski) smooth strain (Forsyth & Webley, 1949) .
Each of these organisms is capable of synthesizing polysaccharides from sucrose in copious amounts. Most strains of Leuconostoc mesenfmoides produce copious yields of a dextran from sucrose but not from glucose or fructose or any other sugar (Tarr & Hibbert, 1931) . BaCiZlzcs megathmium synthesizes a levan from sucrose (Cooper & Preston, 1935 
METHODS
The organisms pere grown in Tarr The sugars were determined at any desired time during growth by the transfer of a definite volume of the liquid, 15 pl., on to a paper strip. This was initially done by means of a flame-sterilized platinum loop by weighing, but later a sterile micro-pipette was used. The micro-volume was spotted along a paper strip and the sugars cbromatographed and qualitatively and quanti- 
1947)
after a preliminary hydrolysis with dilute oxalic acid. Sufficient concentrated oxalic acid solution was added to the sucrose extracted from the paper chromatogram to give a final concentration of 0.5 yo. After heating on a boiling water-bath for 1 hr. the sucrose was estif-nated by Somogyi's (1945) reagent in the same manner as the other sugars, using a standard sucrose solution similarly treated. Samples of the polysaccharides produced were precipitated with ethanol, hydrolysed, and the hydrolysates examined by chromatography to confirm the nature of the polysaccharides.
RESULTS
Sucrose, glucose and fructose were the only sugars detected during the growth of all the polysaccharide-synthesizing bacteria. L. mesenteroides produced both glucose and fructose when grown on sucrose as shown in Table 1 .
The amount of glucose was, however, very small compared with fructose. In view of this result it was thought of interest to try the dextran-synthesizing enzyme as prepared by Hehre (1946) from L. mesenteroides. Using 2 ml. of Polysaccharide synthesis by bacteria 89 enzyme preparation and 2 ml. of 10 % sucrose in 0.1 M acetate buffer the results shown in Table 2 were obtained.
It is clear from Table 2 that the enzyme preparation also liberated glucose as well as fructose, although in small amounts, during the synthesis of dextran. It will be seen from Table 8 that the levan-synthesizing Bacillus megatkium also produced glucose and fructose during its growth. As one might expect very much more glucose than fructose was liberated. During the production of dextran by Leuconostoc mesentemides large quantities of reducing sugars are formed and it has generally been assumed that the glucose part of the sucrose is polymerized to dextran with simultaneous liberation of the fructose moiety (Cooper & Carruthers, 1936 Sucrose dextran fructose That glucose as well as fructose is produced, although in small amount, by both the bacteria and by the enzyme system, suggests the presence of a hydrolytic as well as a polymerizing enzyme. The dextran produced in our experiments was hydrolysed and shown by chromatographic analysis to be indeed a polymer of glucose units only. This was done to eliminate the possibility that some levan might be produced with concurrent liberation of glucose.
Working with an enzyme, levansucrase, prepared from the cells of Aerobacter Eevunicum, Hestrin & Avineri-Shapiro (1944) showed that both fructose and glucose were liberated during levan synthesis. To some extent by analogy with the equation of Hehre (1941) for dextran production, they minimized the part played by the hydrolytic enzyme which produced fructose in their system. Our showing that both dextran-and Ievan-producers liberate glucose and fructose suggests that the hydrolytic part of the enzyme systems may be of some importance. We coniirmed that the polysaccbride produced by B. megat M u m was composed entirely of fructose units.
The chromatographic method gives a more direct and sensitive approach to problems in this field than previous methods, since it enables the sugars to be detected, identified and estimated independently of each other at any desired time during the p w t h of the micro-organism. no. 817; used in this work.
